CHAPTER V

DISCUSSION

1. Determination of C\Wn01ds in Curcuma longa

Ve h@wmﬁ ﬂs study that the
-!——_‘F'

u&jfrguirn\‘\gfmethoxycurcum1n and

be detérQiged simultaneously and

turmeric curcumi
bisdemethoxycu
effectively by ‘ ?LQJ& 'ﬁtometrlc method (Fig. 17).

This method w }glly to ensure accuracy

A A
precision (Tabl : “;; odu ility (Table 5) in the

vl Eﬁﬁm*ﬂﬁﬁlﬁilfﬁiﬁ“iii
%W’Léi 11PN (141 g

with the ratio 80:15:5 is the best solvent system for the

separation. The identity of each curcuminoid as curcumin,
demethoxycurcumin and bisdemethoxycurcumin (Fig. 17) was

clearly demonstrated by *H NMR (Fig. 15).
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In addition, other factors that may affect the
reliability and sensitivity of the method were also
examined. For example, the step of sample preparation by
sonication (section 1.5 of the "RESULTS") was optimized to
allow exhaustive extraction of the accumulated curcuminoids
in the turmeric rhizone.) Also, the choosing of the
wavelength 420 nm  for thefaﬁgdys1s was supported by the

absorption spectrum of each curcﬁm1n01d (Fig. 186).

2. Variation of.Cu @nlino'd and Volatile 0il Contents in

Turmeric Rh

&d

Curcuma nga can bg found in almost every province
of Thailand. M y Q£ themﬁhave been grown locally for a

. w‘“"f
long period of tlme— w1thcuﬂ being evaluated for their
i ’-l'

quality baseg on_dcurcum1noiah and‘yolatile 0il content.

S

This studyljﬁas therefore designediﬁér the evaluation of
various +turmeric cultivars collectéd from different part
of Thailand. ‘Héwever, in 6rder to minimize many variable
factors ' catsed 'by dif%erent geographic conditions of
different. .provinces,. ,various “burmeric eultivars (more
than 30) were all regrown in three different  experimental

fields in Phichit, Trang and Tak provinces.

Using the developed TLC-densitometric method for

curcuminoid determination, the rhizomes of different
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cultivars show highly variable curcuminoid contents in all
the three experimental fields (Figs. 19, 20 and 21). By
average, all the cultivars from Tak experimental field
produce the highest total curcuminoid content (9.58% w/w),
followed by those from Trang (8.49% w/w) and from Phichit
(7.42 % w/w). Considening, each of the curcuminoid

I s
(curcumin, demethoxycurcuminfifgg bisdemethoxycurcumin),

-

it also appears...tLhat the culbivars from Tak (4,32, 2:.73

and 2.55%) containet coﬁtent of each curcuminoid higher
- \

than those from' T ""ang (4'121, 2.34 and 2.11%) and Phichit

(3.48, 2.08 a 1;73% w#w) respectively. These results

indicate that » ;geogriphacal and climatic conditions

have an effect o t e curcum;n01d production in turmeric

rhizomes. -Those ~1t1vars tégrown under the conditions of
P aas liiiﬁ
Tak ( 850 m. from seafievelzz?Seem to be induced for
"J_r- J;‘h | =

curcuminoid agcumulatlon more than t}ose regrown under

the condltlad of Phichit (50 m. fromxéea level) an Trang
(60 m. from sea level) Furthermore, the enhancement of the
curcuminodds ,is, due.to.the increase.of. all the individual

components.

Detailed study on 'the 'ratio “of” curcumin :
demethoxycurcumin : bisdemethoxycurcumin in each cultivar
(Fig. 23) shows that most of the turmeric rhizomes regrown
in Phichit and Trang experimental fields (64.71 % and

66.67 %) have such a ratio of 5:3:2, respectively. On the
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other hand, those from Tak mostly have the ratio of 4:3:3
(48.57 %) followed by 5:3:2 (37.14 %) (Fig. 23). This
suggests that the environmental factors in Tak tend to
induce more accunulation of bisdemethoxycurcumin in
turmeric rhizomes and causing the shift of the regular
5:3:2 ratio to 4:3:3.  For other turmeric samples which
contain high proportion /Of #curcumin (7:2:1 and 6:3:1
ratios), These..always -contain-low absolute curcuminoid
content. For examplé, the samples with the ratio of 4:3:3
usually contain' the to£a1 curcuminoid content more than
8 % w/w, those with the %§£io 5:3:2 contain more than 5 %
w/w and those with 6:3:1 d}‘?:2:1 were usually contain the
total curcuminoid ‘chten;& dess than 5% w/w. These data
indicated that C;Iopgﬁ;rhi£§@e§ usually contained curcumin

#osihd
2

as the major compbhent fdﬁiéwed by demethoxycurcumin and

e

bisdemethonyurcumin,'respectively.

It should be noted that - among the ¢. Ionga
population, grown .in, the - thnee,experimental fields, the
high cureuminoid-producing cultivars <(more than 10 % w/w)

appeaxrs’ ~to+ bes tthe~ cuwltivars, of4 T (Phitsanulok), T

20 22

31

(Takp, T,, (Chaiyaphum), T (Nakorn Phanom) and Tas

(Roi-Et) (Table 6). These cultivars should be promoted
for cultivation in any area of Thailand. For the
volatile oil  content, the results show that the

~geographical and climatic conditions have an effect on
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volatile o0il accumulation in turmeric rhizomes. 1In this
case, the conditions of Tak seem to enhance more
volatile o0il accumulation in ¢. Ionga rhizomes than
the conditions of Trang and Phichit (Fig. 25). Therefore,
the Tak experimental field is apparently superior to the
other to obtain high-curcuminoid and high volatile
oil-containing turmeric rhiébmes. The samples from the

cultivars of = (Phisanulokd)s T (Chiang Rai), T

- S 17

(Chumphon), T, (Tak) and T_, (Nakorn Phanom) consistently
show high volatile /foil 1content (> 8 % v/w) when grown

in the three experimentél ffélds. From these results, the

— —

common cultivars which éﬁve both high curcuminoid and

volatile oil contentsi apﬁear to be T (Tak) and T,

22

(Nakhon Phanom). Both ché@ivars should be promoted for
aee: 2
cultivation. However; the quﬂuction yield (kg/rai) of the

turmeric cultivars Sibﬁld beié;aluated first.

3. Volatile 0il Components in Turmeric Rhizomes

In, "order to “examine whether "the volatile oils
obtained ~from, different  cultivars mouvld~haye similar or
different composition, a technique of gas chromatography
(GC) was used to facilitate separation of the volatile oil
components. The GC conditions developed for this purpose
shows a good separation of the oil components. The GC

conditions developed for this purpose show a good
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separation of the o0il components within 45 minutes. The
results of GC analysis of all turmeric samples from all
the three experimental fields show that all have very
similar GC chromatogram (Fig. 26) although their

proportion of +the o0il components may be different in

certain degree.

>
"’_,,ar
To identify chemikal Sbrueture of each peak in the

L

chromatogram,‘;,fGCwMS fwas used and the resulted
1

fragmentation . érn o} each peak was compared with the

pattern of a

plc -cembounds in the terpene library.

The results (Ta ¥2) shd& that the maJor components of

turmeric oil vpefiza-eqrcumene, a-zingiberene, B -

A a-ar tuéherone, x-turmerone and g-
=
et Feih

turmerone. Ar—tumernne aéééars to be present in highest
1A wif "‘..,.

amount (appgoximatelj' 30i relativg). in all turmeric

sesquiphellandrene

| "

rhizomes. ;i% is likely thah this:dbmponent has a major

contribution to the characteristic edor of turmeric.

The ” obtained ™ GC' chromatograms also allow us to
determine the.relative,quantity -of, volatile @il components
in ‘turmeric samples. The results show that the turmeric
samples obtained from Phichit and Trang experimental
fields are essentially similar in their oil proportions of

monoterpenes, sesquiterpenes and sesquiterpene-ketones
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(3.08, 21.00 and 75.92% for Phichit; 2.61, 18.03 and
79.38% for Trang) whereas those from Tak appear to have
relative low monoterpene proportion respectively (Fig. 27

and Table 13).

This suggested QQ‘JQZ;F climatic and geographical

conditions of Tak‘hare t from those of Phichit

and Trang in 1aﬁlnen01ng# C a plants to produce
monoterpene gr::g"f”f” unds. \\‘n‘_

v- v \!i
4. Curcuminoid #n tite -’Qontents in the Rhizomes
A T ; wl
of Some Sel : ingi ' s plants
I A
Determina ij } m i ids in some 14 selected

zingiberaceous plantEEZCI‘

LY

21ng1beraceagjfam11y contaln cugggﬁﬁggfds and some do not

'y shows that some species in

(Figs.28 andl ,).' Also, theﬁ”

ow a high variation

and Lhomponents among the
selectedﬁq iq %if rT G.malaccensis
contains ﬁ}]? ﬂﬂl Iiﬂn ﬂmihlzome (curcumin
T S
de:ahoxycurcumln me ﬁher conﬂijaaﬁr the three

curcuminoids (Table 14 and Fig. 30).

of the curcui1n01d ‘contents

For their volatile oil content, it also appears to

have a high variation of volatile oil content among the
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plants in this family (Table 15). Usually, the plants
which contain high curcuminoid contents are also contain
high volatile oil contents (Fig. 32). The reason for such

a relationship is still unknown.

' ,so used to study the volatile
il : ﬁ d zingiberaceous plants.
‘ Qtograms are observed

the volatile o0il of

In addition,
oil composition
Again, many dif
among their
oil proporti
sesquiterpene-
each zingiber to have its own

characteristic

may be importan fe e ;f study of the relationship and

AUEINENINYINg
AN TUNNINGAY



CONCIL.USTITON

From this research topic of "Curcuminoid and

'a‘Jr in Turmerics from Various
s owlng conclusions can be

Volatile 0il

Locations in

drawn :- """-

1. The itometry for curcuminoid
determination 2&&1 reliable technique for
simultaneous h H%hree curcuminoids in
C.Ionga or other zi "'f;“' s plants potentially contain

which are derived from

enit 1y have different

’-1no1ds and volatile

oils.

e ] ‘Lliﬁ ?ﬁiﬁlﬁﬂﬂ’fﬂ - P
AV A, o

4. Turmeric samples which were regrown in Tak
(Doi Musor) experimental field contain higher curcuminoid

and volatil oil content than those from Phichit and Trang.



101

5. The ratio of curcumin : demethoxycurcumin :
bisdemethoxycurcumin found in various turmeric rhizome is

mostly 5:3:2.

6. The five turmeric samples that contain high

curcuminoid content (10-16 % w/w) are Toas T T T

z2"? 22? 31

and T_, cultivars. They were derived from Phitsanulok,
Tak, Chaiyaphum, Nakhon Phéda®n. and Roi Et cultivars,

respectively. ' i
7. The _five  turmeric samples that contain high
volatile oil contents (816 % v/w) are T, (Phitsanulok),

17:_(thmphon), L (Talk) - and. . T

22

T (Chiang Raid,/ T

S

(Nakhon Phanom) ./ L 5 ﬁ

dd

8. TurmeTiCis&mpleéﬁthat contain high curcuminoid

L J ' .“ /
content are usuallyfﬁbntaiﬁ}high volatile 0il content as
" L .._: ;l

well. — =

. y
e

et e ; S -

9. Ar-turmerone, e-turmeroné.} «-turmerone, -

curcumene, a=;ingiberene and B-sesqu;ﬁhellandrene are the
major components in turmeric oil. .

10+ pTurmerden oil proportion~ .of monoterpenes,
sesquiterpenes and sesquiterpene-ketones found in most
rhizomes is ascerfolleowl 08 ~0=5%/ monoterpenes, 20-25%
sesquiterpenes and 70-80% sesquiterpene-ketones.

11. Curcuminoid contents and components in the
selected zingiberaceous plants are considerably different.
Some contain all the three curcuminoids while other such as
C. mangga and G. malaccensis contain only one and two

components respectively.
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12. Among the zingberaceous plants selected for
this study, turmeric is the species that contains the
highest curcuminoid and volatile oil contents.

13. The zingiberaceous plants which contain no

curcuminoids are Z.officinale, C. comosa and C.8eruginosa.

AUEINENTNYINS
ARIAINTANNING 1A Y




	Chapter V Discussion
	Conclusion


